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ABSTRACT 

 
 

Proper management of fluid and electrolytes is a critical component of post-operative care for patients recovering from oral and 

maxillofacial surgery. These patients are often susceptible to fluid imbalances due to factors like blood loss, surgical stress, pain, 

and changes in nutritional intake. This review examines the physiological shifts in fluid and electrolyte balance that occur after 

these surgeries, while highlighting key strategies for effective management. Emphasis is placed on assessing hydration status, 

preventing dehydration, correcting electrolyte imbalances, and addressing potential complications such as hyponatremia and 

hyperkalemia. The review also explores fluid replacement techniques, including intravenous and oral rehydration, and offers 

recommendations for ongoing monitoring and individualized treatment adjustments. Ensuring proper fluid and electrolyte balance 

is essential to improving recovery outcomes, reducing complications, and promoting healing in post-operative oral and 

maxillofacial patients. 
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Oral and maxillofacial surgeries, ranging from routine 
extractions to complex reconstructive operations, can cause 

significant physiological shifts that disrupt the balance of fluids 
and electrolytes in the body. Proper management of these 
imbalances post-surgery is essential for optimizing recovery and 
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reducing the risk of complications [1]. Patients undergoing such 
procedures are particularly vulnerable to dehydration and 
electrolyte disturbances due to factors like blood loss, surgical 
stress, pain, reduced oral intake, and changes in nutritional 
status [2]. Fluid resuscitation in trauma situations presents 
additional challenges, as current recommendations evolve on the 
use of various fluids, including crystalloids, colloids, packed red 
blood cells, fresh whole blood, and clotting factors [3]. 
Furthermore, the availability of these fluids can vary, especially 
during long transport times or in regions with limited access to 
blood products. This underscores the need for ongoing research 
to develop fluid resuscitation strategies that ensure adequate 
organ perfusion and oxygenation, even in compromised 
conditions [4]. Managing fluid balance during resuscitation is 
particularly difficult when it comes to determining the correct 
fluid volume. Increasing the volume of fluids is not always the 
best solution, and much of the current literature focuses on 
critically ill patients, those with sepsis, or elective perioperative 
cases [5]. To provide the best care for patients, oral and 
maxillofacial surgeons must have a deep understanding of fluid 
management principles, developing strategies tailored to the 
specific fluid loss patterns seen in trauma patients [6]. 
Maintaining the right fluid and electrolyte balance is critical for 
promoting wound healing, supporting organ function, and 
maintaining overall homeostasis. Inadequate fluid management 
can result in serious complications like hypovolemia, 
hyponatremia, or hyperkalemia, all of which can delay recovery 
and increase the risk of post-operative morbidity [7]. Fluid 
resuscitation in trauma patients is a constantly evolving field. 
The choice of fluid depends on the patient's condition and the 
available resources. In cases of severe blood loss, maintaining 
proper circulation to ensure vital organ function, especially 
cerebral function, is essential.  Hypovolemic shock, caused by 
severe blood loss, is responsible for 30% to 40% of trauma-
related deaths, with a significant number of these fatalities 
occurring prior to reaching medical facilities. Early mortality is 
often linked to ongoing hemorrhage, coagulopathy, and 
inadequate resuscitation. While most trauma patients in shock 
experience hypovolemia, other types of shock, such as 
cardiogenic, neurogenic, and septic, require different 
management approaches [8]. Conditions like cardiac tamponade 
and tension pneumothorax can worsen shock by interfering with 
venous return to the heart. This article aims to review the 
physiological factors that affect fluid and electrolyte balance 
following oral and maxillofacial surgery. By focusing on effective 
strategies for assessment and management, it emphasizes the 
importance of careful hydration monitoring, preventing fluid 
imbalances, and managing electrolyte disturbances. Adopting 
these practices can help healthcare providers improve patient 
outcomes and support smoother recovery after surgery [9]. 
Research Methodology 
The purpose of this descriptive and analytical study is to 
determine whether or not patients undergoing oral and 
maxillofacial surgery benefit from fluid and electrolyte 
resuscitation after surgery. One hundred to one hundred and 
fifty people selected at random from various medical facilities 
make up the research population, which includes people who 
have had these procedures done. To guarantee a thorough 
examination, the volunteers will encompass a range of ages and 

health conditions. We will use primary and secondary sources to 
compile our data. The main source of information will be clinical 
observations, which will include vital signs including pulse rate, 
blood pressure, urine production, and electrolyte levels (Na+, 
K+, Cl-). Questionnaires will also be administered to patients to 
gauge their hydration levels and their experiences with 
recuperation following surgery. Fluid management in surgical 
patients-related secondary data will be gathered from hospital 
records, peer-reviewed research papers, and clinical 
recommendations.  
In order to understand the data, the study will use statistical 
analysis methods. To summarize the data, we will use 
descriptive statistics like standard deviation, median, and mean. 
To evaluate the impact of different resuscitation approaches, we 
will do a comparison analysis. Important differences between 
patient groups can be found with the use of advanced statistical 
tests such as ANOVA, t-tests, and Chi-square testing.  
All participants will be kept secret and informed permission will 
be sought in order to guarantee ethical compliance. An 
institutional ethics committee has given its blessing to the 
research. A small sample size, differences in hospital treatment 
methods, and the possibility of patient-specific variables 
impacting results are some of the study's drawbacks, which are 
present despite its merits. Finding better ways to manage fluids 
and electrolytes in post-operative care, creating hydration 
regimens tailored to each patient, and decreasing problems 
caused by fluid imbalances are all things that this study has 
contributed to. The results will aid in the development of more 
precise clinical recommendations, which should enhance patient 
outcomes and the quality of recovery following surgery.  
Inclusion and Exclusion Criteria 
Inclusion Criteria: 

• People who have had surgery on their jaw, mouth, or 
both may be eligible. 

• People who are 18 years old and older. 

• Individuals who must have their hydration and 
electrolyte levels monitored after surgery. 

• People who agree to take part in the study after 
receiving all relevant information. 

• Enrolled patients whose vital signs are stable. 

• People who are open to having their post-operative 
condition closely monitored. 

Exclusion Criteria: 

• People whose fluid balance is already compromised 
due to serious renal disease or persistent heart failure. 

• Patients who had serious electrolyte abnormalities 
prior to surgery. 

• Patients with critical post-operative complications 
requiring intensive care. 

• People experiencing uncontrollable bleeding who are 
having emergency maxillofacial trauma surgery. 

• Pregnant or lactating women. 

• People who get involved but choose not to or who do 
not provide their informed permission. 

PRISMA flowchart of study is shown in [Figure 1]: 
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Figure 1: Prisma flowchart 

  
Fluid and electrolyte management in oral and maxillofacial 
surgery is a crucial aspect of ensuring optimal recovery, and it 
has seen considerable advancements in recent years [10]. 
Traditionally, postoperative care was based on standard 
practices that focused on hydration and electrolyte 
replenishment without much regard for individual patient needs. 
However, recent research has emphasized the importance of 
adopting a more personalized, patient-specific approach to fluid 
and electrolyte resuscitation [11]. This shift reflects a deeper 
understanding of the physiological processes involved in recovery 
and the need for more tailored strategies to facilitate healing 
and prevent complications [12]. 
During oral and maxillofacial surgeries, patients frequently 
experience significant fluid shifts due to factors like blood loss, 
surgical stress, and the effects of anesthesia [13]. Proper fluid 
and electrolyte balance is essential for maintaining 
hemodynamic stability, supporting tissue healing, and preventing 
complications like hypovolemia, hyponatremia, and metabolic 

disturbances [14]. Previously, postoperative care primarily 
focused on restoring lost fluids with isotonic solutions such as 
saline or Ringer’s lactate, and monitoring for signs of 
dehydration or fluid overload [15]. More recent findings suggest, 
however, that a generalized approach may not be the most 
effective strategy for achieving the best recovery outcomes. One 
key factor driving this change is the growing awareness of 
individual variability in patients' responses to surgery [16]. 
Patient factors such as age, comorbidities, preoperative 
hydration status, and the extent of the surgery all influence how 
they will respond to fluid and electrolyte management [17]. For 
example, elderly patients or those with chronic kidney disease 
are more susceptible to fluid overload, while younger, healthier 
patients may tolerate greater fluid shifts. This has led clinicians 
to embrace a more personalized approach, adjusting fluid 
management according to each patient's unique needs [18]. A 
key component of modern fluid and electrolyte management is 
goal-directed therapy [Figure 2] [19].  

DISCUSSION 
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                         Figure 2: Personalized Fluid and Electrolyte Management Strategies 
Instead of adhering to fixed protocols, this approach aims to 
reach predefined clinical endpoints, such as optimal urine 
output, normalized blood pressure, and balanced electrolyte 
levels. It often involves continuous monitoring of fluid balance 
and adjusting infusion rates based on real-time data, ensuring 
that the patient’s needs are addressed promptly [20]. This 
method helps mitigate the risks associated with both 
dehydration and fluid overload, which can impair tissue 
perfusion, delay wound healing, and increase the likelihood of 
complications like pulmonary edema or renal failure [21]. The 
growing focus on personalized fluid management has also 
brought more attention to electrolyte balance. Disturbances in 
electrolyte levels, particularly sodium, potassium, and calcium, 
are common following surgery [22]. Traditionally, fluid 
management aimed to maintain electrolytes within normal 
ranges through the use of standard saline solutions. However, 
recent evidence suggests that more targeted approaches may 
offer better outcomes [23]. For instance, sodium imbalances can 
lead to serious complications like confusion, seizures, or coma, 
while potassium imbalances may contribute to arrhythmias. As 
such, carefully monitoring and correcting electrolyte levels 
during the perioperative period is now recognized as an essential 
part of patient care [24]. Effective fluid and electrolyte 
management has become crucial in postoperative care, 
particularly in oral and maxillofacial surgeries, which can disrupt 
the body's pH balance and electrolyte levels [25]. Metabolic 

acidosis is a concern in the early postoperative period due to 
factors like poor tissue perfusion, and strategies like 
administering fluids containing bicarbonate or alkalizing agents 
help manage this condition [26]. Nutritional support is also vital 
as patients may face challenges eating or drinking post-surgery, 
necessitating close monitoring of hydration and electrolyte 
levels, often supplemented through enteral or parenteral routes. 
The use of multimodal analgesia, including opioid-sparing 
techniques such as nerve blocks and NSAIDs, helps control pain 
while reducing stress-induced fluid and electrolyte disturbances 
[27]. The adoption of Enhanced Recovery After Surgery 
protocols, which promote early mobilization and individualized 
fluid management, has also influenced postoperative care [28]. 
Advanced technologies such as hemodynamic monitoring systems 
and wearable devices are now used for continuous, real-time 
monitoring, improving early detection of fluid imbalances and 
kidney function changes. However, challenges remain in 
adopting these personalized approaches due to the need for 
specialized expertise, training, and access to advanced 
technologies. In trauma care, maintaining adequate blood 
volume is critical to ensure organ perfusion, as hypovolemic 
shock due to acute blood loss is a leading cause of trauma-
related fatalities. Early mortality in such cases is linked to 
hemorrhage, coagulopathy, and inadequate resuscitation [29]. 
Fluid resuscitation with isotonic solutions like Ringer’s lactate is 
essential, and in severe cases, blood transfusions and colloids 

• Immediate Recovery

• Fluid Assessment:

• Monitor urine output, heart rate, blood 
pressure.

• Check for fluid overload (e.g., edema, 
pulmonary congestion).

• Measure electrolytes.

• Fluid Resuscitation:

• Start maintenance fluids (e.g., 0.9% saline, 
Ringer's lactate).

• Boluses for hypotension/low urine output (e.g., 
500 mL).

• Electrolyte Management:

• Adjust based on serum levels (e.g., sodium, 
potassium).

• Use targeted solutions (e.g., potassium chloride 
for hypokalemia).

• Continuous monitoring of:

• Urine output

• Blood pressure 

• Heart rate

• Electrolytes

• Adjusting fluid administration  based 

on the monitoring data.

• Addressing complications such as:

• Dehydration

• Fluid overload

• Postoperative nutrition:

• Oral intake or enteral feeding as per 

patient's condition.

• Monitoring of electrolytes.

• Supplementing electrolytes as needed 

to maintain balance.

• Fluid management: Administer isotonic 
fluids (e.g., Ringer’s lactate, saline) for 

hydration

• Monitor blood loss and replace with 
appropriate fluids (crystalloids, colloids)

• Consider blood transfusions if necessary

• Monitor electrolyte balance:Ensure
electrolytes remain within normal range 

during surgery

• Evaluate patient condition:
Age, comorbidities (e.g., kidney, 

heart disease)

• Nutritional status, hydration 
levels

• Surgery type and extent

• Identify risks: Fluid overload 
(e.g., elderly) Dehydration (e.g., 

prolonged fasting)

• Electrolyte imbalances (e.g., low 
sodium/potassium)

• Establish baseline:
Fluid, electrolyte levels (e.g., 

serum electrolytes, 

• urine output

Pre operative 
assessment

Intraoperative
phase

Post operative 
phase 

Goal directed 
therapy



 
308 

may be necessary. Crystalloids are commonly used due to their 
cost-effectiveness, but colloids require less volume for similar 
effects. Research into synthetic fluids like hypertonic saline and 
fluorocarbon-based fluids is ongoing, aiming to improve trauma 
management in pre-hospital settings and reduce cerebral edema 
[30]. Despite limitations in blood products, advancements in 
synthetic alternatives and blood management, such as 
recombinant factor VIIa and autotransfusion, are being explored 
to enhance recovery and reduce infection risks. The integration 
of these strategies in both postoperative and trauma care 
represents a significant advancement in managing fluid and 
electrolyte balance, improving patient outcomes, and reducing 
complications [31].  
Types of Fluids Used in Surgery: 
There are three primary types of fluids used in medical settings: 
crystalloids, colloids, and blood products. The selection of one 
over another can be a contentious issue, as there are no 
definitive guidelines. Below is a general overview of each type 
and their common indications. 
1. Crystalloids 
Crystalloids are solutions that contain water, electrolytes, and 
sometimes buffering agents. When infused into the bloodstream, 
they quickly leave the capillaries and enter the extravascular 
compartment, increasing the fluid volume in tissues outside the 
bloodstream. While they expand the volume in the extravascular 
space, they do not significantly increase circulating blood 
volume. Crystalloids are commonly used as maintenance fluids 
during the postoperative period, especially in maxillofacial 
surgery [32]. 
2. Colloids 
Colloids are fluids that contain proteins or large molecules. 
These proteins are typically too large to pass through the 
capillary walls, which mean they primarily remain within the 
bloodstream, expanding vascular volume. Colloids are often used 
during surgery, particularly when there is substantial blood loss 
and plasma volume needs to be replaced. However, they are 
generally not used after surgery. 
3. Blood and Blood Products 
Blood products, including whole blood, plasma, and red blood 
cell concentrates, are used for replacing blood lost during 
surgery. The specific type of blood product used depends on the 
patient’s condition and the amount of blood loss [33]. 
Fluid Requirement Estimation Strategy 
The following steps outline the general approach for estimating 
fluid needs in patients, particularly after surgery: 

1. Verify the Input-Output Chart: Assess the fluid 
balance (positive or negative) to understand whether 
there is a fluid excess or deficit. 

2. Calculate the Estimated Fluid Requirement (EFR) per 
Hour: The EFR is calculated using Holliday and Segar's 
formula (the 4-2-1 rule): 

o First 10 kg of body weight: 4 cc/kg 

o Next 10 kg: 2 cc/kg 

o Above 20 kg: 1 cc/kg 
For example, a 60 kg adult would need: (4 × 10) + (2 × 10) + (1 × 
40) = 40 + 20 + 40 = 100 mL per hour [34]. 
Estimate the Total Fluid Deficit (EFD): Multiply the EFR by the 
number of hours the patient has been without oral intake (NPO). 
Example: If the patient has been NPO for 12 hours, the total 
deficit would be 100 mL/h × 12 = 1200 mL. 
Estimate Blood Loss: In cases of blood loss, if crystalloids are 
used, three times the volume of the lost blood is typically 
infused. For colloids, the volume used for replacement is 
equivalent to the blood loss. 
Calculate Fluids Already Infused During Surgery: Factor in the 
fluids given during the surgical procedure. 
Determine Total Postoperative Fluid Requirement: This is 
calculated by adding the fluid deficit, adjusting for blood loss 
replacement, and subtracting any fluids already given during 
surgery. Example: For a patient who lost 300 mL of blood and 
received 1000 mL of fluids during surgery: 
Total requirement = 1200 mL (fluid deficit) + (300 mL blood loss 
× 3) − 1000 mL (surgery fluids) = 1200 + 900 − 1000 = 1100 mL 
[35]. 
Liberal vs. Restrictive Fluid Therapy 
Recent critiques of traditional fluid calculation methods point 
out that these estimates often overestimate fluid requirements, 
potentially leading to fluid overload and complications like renal 
injury or acute respiratory distress syndrome. On the flip side, 
restricting fluids too much can help minimize postoperative 
issues like nausea or drowsiness. For major surgeries, 
particularly abdominal procedures, "restrictive" fluid therapy or 
"goal-directed therapy," which adjusts fluid administration based 
on hemodynamic parameters such as stroke volume, is becoming 
more common. However, its effectiveness in maxillofacial 
surgery is not yet proven. In general, a more liberal approach is 
typically used for most maxillofacial surgeries, which are usually 
considered low or intermediate-risk. Continuous monitoring for 
signs of overhydration—such as peripheral edema, difficulty 
breathing, high blood pressure, or a bounding pulse—is crucial. If 
any of these signs are detected, the fluid management plan 
should be reassessed [36]. [Table 1] provides outline of the 
composition, indications, and risks of different intravenous (IV) 
fluids. 

 
Table 1:  Types of fluids used in oral surgery 

 

IV Fluid Composition (in meq/l Indications Risks 

Crystalloids 

Lactated Ringer 
(LR) 

Na −130; Cl −109; K −4; Ca −3; 
Lactate −28 

Fluid of choice in postoperative 
maintenance 

Lactic acidosis if liver function is poor 

Dextrose Normal Saline (DNS Na −154; Cl −154; Dextrose −50 g Alternative to RL Hyperchloremic acidosis 

5% Dextrose (D5W)  Dextrose 50 g  Replacing free water defcit  Hyperglycemia in diabetics 
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Colloids 

Hetastarch 6% hydroxyethyl 
starch  

- Plasma volume expansion  Nephrotoxicity 
Coagulopathy 

  

 
[Table 2] provides an extensive review of studies related to fluid management, specifically focusing on various perioperative, surgical, and 
critical care settings.  
                 
                     Table 2: Overview of Fluid Management in Surgical and Critical Care 

Study Title 
 

Author(s) 
 

Year Key Findings 
 

Relevance to Current 
Research 

 

Impact of major surgeries on 
extracellular fluid dynamics 

 

Tom Shires et al 

[37] 

               1961 
 

Examines how 
surgeries affect fluid 
compartments and 

hemodynamics. 
 

Stresses the need for 
careful fluid monitoring to 
prevent complications like 
hypovolemia and edema. 

 

Intravenous fluids and fluid 
shifts during surgery 

 

Robert W. 
Virtue et al [38] 

 

   1965 Investigates the effect 
of glucose, saline, and 

lactate on fluid 
distribution during 

surgery. 

Provides guidance on 
selecting fluids to optimize 

intraoperative fluid 
balance. 

Urine output and fluid 
management in the 

perioperative setting 
 

A.I. Mackenzie 
et al [39] 

 

                1969 
 

Focuses on the role of 
urine output as a 

critical indicator of 
fluid status during 

surgery. 
 

Emphasizes the need for 
individualized fluid 
management and 

monitoring urine output 
to guide treatment 

 

Albumin vs. saline for fluid 
resuscitation in critically ill 

patients 
 

SAFE Study 
Investigators 

[40] 
 

               2004 
 

Compares the efficacy 
of albumin vs. saline 

in critically ill 
patients. 

 

Finds no significant 
outcome differences, 
suggesting saline as a 

cost-effective choice for 
resuscitation. 

 

Preoperative intravenous 
fluid administration and 
postoperative outcomes 

 

C.H. Maharaj et 
al [41] 

 

               2005 
 

Investigates how 
preoperative fluid 

therapy affects 
recovery outcomes, 
including pain and 

nausea. 
 

Supports the use of 
preoperative fluid 

optimization to reduce 
postoperative 
complications, 

particularly in high-risk 
patients. 

 

Effect of crystalloid fluid on 
surgical wound infections 

 

Barbara Kabon 
et al [42] 

 

               2005 
 

Studies the impact of 
crystalloid volume on 
postoperative wound 

infections. 
 

Concludes that increased 
crystalloid volume does 
not significantly reduce 

infection rates, suggesting 
other factors are more 
important in infection 

prevention. 
 

Fluid balance impact on 
recovery and complications 

 

    Lobo et al 

[43] 

              2006 
 

Reviews how fluid 
overload and deficit 

affect surgical 
outcomes, highlighting 

the role of 
individualized 

perioperative fluid 
management. 

 

Advocates for goal-
directed fluid therapy 
tailored to individual 

patient needs to optimize 
recovery and reduce 

complications. 
 

Principles and practices of 
fluid management during the 

Mike S. 
Strunden et al   

               2011 
 

Reviews fluid 
management 

Provides a framework for 
improving patient care by 
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perioperative period 
 

[44] 
 

principles and tools 
used during surgery. 

 

optimizing fluid volume 
management based on 

evidence-based 
approaches. 

 

Intraoperative fluid 
management and risks 

 

     Doherty et 
al 

[45] 

               2012 
 

Examines the risks and 
benefits of fluid 

administration during 
surgery. 

 

Emphasizes the need for 
personalized fluid 

management strategies to 
balance risks such as 

edema and inadequate 
perfusion. 

 

HES in fluid resuscitation for 
critically ill patients 

 

Sean M. 
Bagshaw et al 

[46] 
 

                2012 
 

Evaluates HES use for 
fluid resuscitation in 
critically ill patients. 

 

Highlights HES efficacy 
but also notes risks like 

renal impairment, 
recommending cautious 

use based on patient 
assessment. 

 

Contemporary resuscitation 
fluid therapy practices 

 

John A. 
Myburgh et al 

[47] 
 

              2013 
 

Provides an overview 
of resuscitation fluid 

types and 
administration 

techniques in critical 
care. 

 

Integrates current best 
practices and emphasizes 
real-time monitoring to 

optimize recovery through 
fluid management. 

 

Fluid management strategies 
in perioperative care 

 

Daniel Chappell 
et al [48] 

 

               2008 
 

Reviews fluid 
management 

strategies, focusing on 
personalized 

approaches based on 
patient and surgical 

demands. 
 

Advocates for 
individualized fluid 

strategies to prevent 
complications and 
improve recovery. 

 

Perioperative fluid volume 
management in femoral 

fractures 
 

      Price et al 

[49] 

                2008 
 

Focuses on fluid 
optimization for 

patients with proximal 
femoral fractures. 

 

Highlights the importance 
of fluid optimization in 
reducing complications 
and improving recovery 

after surgery. 
 

Crystalloid vs. colloid fluid 
management strategies in the 

perioperative period 
 

Zubin M. 
Bamboat et al 

[50] 
 

                 2009 
 

Examines the roles of 
crystalloids and 
colloids in fluid 

management during 
surgery. 

 

Discusses balancing 
hydration and fluid 

overload to optimize 
surgical outcomes and 

recovery. 
 

Impact of transfusion 
strategies in coronary artery 

disease 
 

Jeffrey L. 
Carson et al 

[51] 
 

                 2013 
 

Investigates 
transfusion strategies 

in coronary artery 
disease patients. 

 

Demonstrates that 
restrictive transfusion 
strategies can reduce 

complications and 
mortality, suggesting 
tailored protocols. 

 

Blood transfusion approaches 
for acute upper 

gastrointestinal bleeding 
 

Càndid 
Villanueva et al 

[52] 
 

                  2013 
 

Analyzes transfusion 
strategies in acute 
upper GI bleeding 

patients. 
 

Highlights conservative 
transfusion strategies as 

equally effective, 
reducing complications 

and resource use. 
 

Albumin in fluid resuscitation 
for critical care 

 

      Caironi et al 
[53] 

 

                2014 
 

Reviews albumin use 
in fluid resuscitation 

and compares its 
effectiveness to 

crystalloids. 
 

Suggests potential 
benefits of albumin in 
reducing mortality but 

calls for further research 
on treatment protocols 

 

Positive fluid balance in 
noncardiac postsurgical 

patients 
 

    Hong Jin 
Shim [54] 

 

                2014 
 

Explores the effects of 
maintaining a positive 

fluid balance on 
postoperative 
outcomes in 

Positive fluid balance is 
linked to worse outcomes 

in some critically ill 
postsurgical patients. 
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noncardiac surgery 
patients. 

 

Impact of intraoperative fluid 
on postoperative hospital stay 

 

      Ettinger et 
al.[55] 

 

                 2014 
 

Investigates fluid 
administration effects 
on hospital stay after 
orthognathic surgery. 

 

More precise fluid 
management correlates 
with shorter recovery 
times and improved 

outcomes in orthognathic 
procedures 

 

Intraoperative fluids in 
ambulatory dental and 

anesthesia sedation 
 

         Saraghi 

[56] 

                2015 
 

Examines fluid 
management for 

patients under general 
anesthesia in dental 

and sedation 
procedures. 

 

Stresses the importance 
of individualized fluid 
strategies to prevent 
complications during 
sedation and dental 

anesthesia. 
 

Fluid management in oral and 
maxillofacial surgery 

 

     F. Hariri et 
al 

[57] 

                2016 
 

Analyzes fluid 
management in oral 

and maxillofacial 
surgery. 

 

Highlights the need for 
tailored fluid strategies to 
minimize complications in 

oral and maxillofacial 
surgeries. 

 

Optimal fluid resuscitation 
techniques for trauma 

patients 
 

Robert Wise et 
al [58] 

 

               2017 
 

Reviews fluid 
resuscitation 

techniques for trauma 
patients. 

 

Emphasizes evidence-
based, individualized 

resuscitation strategies to 
improve survival and 

recovery. 
 

Impact of intraoperative fluid 
on postoperative recovery 

 

Christina H. 
Shin et al [59] 

 

               2017 
 

Analyzes how fluid 
management affects 

postoperative 
recovery using 

hospital registry data. 
 

Optimizing fluid 
management during 

surgery can significantly 
improve recovery times 

and reduce complications 
 

Fluid management in 
enhanced recovery protocols 

 

Makaryus et al 
[60] 

 

              2018 
 

Reviews fluid 
strategies in enhanced 
recovery after surgery 

protocols. 
 

Advocates for balanced, 
individualized fluid 

approaches to reduce 
complications and 

improve recovery within 
enhanced recovery after 

surgery protocols. 
 

Contemporary fluid 
management in surgical and 

critical care settings 
 

Dongho Kang et 
al 

[61] 

             2019 
 

Reviews fluid 
management 

strategies in surgical 
and critical care 
environments. 

 

Emphasizes individualized 
protocols and continued 
research to refine fluid 

management strategies in 
clinical practice. 

 

Fluid management for major 
surgical procedures 

 

Timothy E. 
Miller et al [62] 

 

            2019 
 

Examines fluid 
management 

strategies for major 
surgeries, including 

crystalloids and 
colloids. 

 

Discusses benefits and 
limitations of different 

strategies and emphasizes 
individualized fluid 

management to improve 
outcomes. 

 

Perioperative fluid 
management for major 

elective surgery 
 

N. Heming et al  
[63] 

 

                2019 
 

Reviews fluid 
management for 
major elective 

surgeries, focusing on 
hydration balance and 

avoiding overload. 
 

Stresses goal-directed 
therapy and individualized 
approaches for optimizing 

fluid management and 
improving postoperative 

outcomes. 
 

Fluid management in elderly 
patients 

 

Birgitte 
Brandstrup et al 

[64] 
 

                2019 
 

Focuses on fluid 
management 

challenges for elderly 
patients undergoing 

surgery. 
 

Emphasizes personalized 
fluid protocols for elderly 

patients, integrating 
monitoring technologies 

to minimize risks. 
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Future prospects: 
The future of fluid and electrolyte management in post-
operative oral and maxillofacial surgery patients holds 
significant promise for improving patient outcomes, minimizing 
complications, and enhancing recovery processes [70]. As the 
understanding of fluid and electrolyte balance continues to 
evolve, several key areas offer potential for advancing care in 
this field: 
1. Personalized fluid management:  
The shift towards more personalized approaches in medicine will 
likely extend to fluid management in oral and maxillofacial 
surgery. Advances in technology, such as real-time monitoring of 
hydration status, electrolyte levels, and organ perfusion, could 
enable healthcare providers to tailor fluid therapy to the 
individual needs of each patient. Personalized fluid management 
could reduce the risks of over-resuscitation or under-
resuscitation, leading to more precise and effective care [71]. 
2. Use of biomarkers for early detection: 
 Future research may uncover new biomarkers that can help 
detect early signs of fluid imbalance or complications in the 
post-operative period. Identifying markers for dehydration, 
electrolyte disturbances, or impending organ dysfunction could 
lead to earlier intervention and better patient outcomes. This 
would improve the overall management of oral and maxillofacial 

surgery patients, particularly those with complex or high-risk 
conditions [72]. 
3. Advancements in non-invasive monitoring: Non-invasive 
technologies that assess fluid and electrolyte status in real-time 
could play a crucial role in future management strategies. 
Devices that measure hydration levels, electrolyte 
concentrations, and organ perfusion without the need for 
frequent blood tests or invasive procedures would streamline 
patient care and reduce discomfort for post-operative patients. 
These technologies could also improve decision-making and 
allow for quicker adjustments to fluid therapy. 
4. Optimizing fluid resuscitation protocols: 
As research continues to explore the best fluid resuscitation 
strategies, future guidelines will likely be more refined, offering 
evidence-based protocols that incorporate the latest findings. 
These protocols will take into account patient-specific factors 
such as age, comorbidities, and the extent of surgery, helping to 
standardize and optimize fluid therapy for different patient 
populations [73]. 
5. Improved blood product usage: 
 In trauma or high-risk surgeries, the availability and use of 
blood products remain a challenge. Future innovations in blood 
substitutes, such as oxygen-carrying solutions or synthetic blood 
products, could reduce dependence on donated blood. 
Additionally, improving the preservation and transport of blood 

Human albumin solution in 
fluid management 

 

Christian J. 
Wiedermann 

[65] 
 

                2020 
 

Reviews albumin use 
in fluid management 
during critical and 
perioperative care. 

 

Highlights the efficacy of 
albumin in stabilizing 

hemodynamics but calls 
for personalized 

approaches and further 
research on its optimal 

use. 
 

Fluid management during the 
perioperative period 

R.K. Kamel et 
al.[66] 

2021 Reviews 
advancements in fluid 

types, balanced 
crystalloids, and goal-

directed fluid 
therapy. Highlights 

personalized care and 
new monitoring 
technologies. 

 

Provides insights into 
evolving fluid 

management strategies, 
contributing to more 

effective perioperative 
care and patient-specific 

approaches. 
 

      Postoperative fluid 
accumulation in cardiac 

surgery patients    
 

Atte Koskinen et 
al.[67] 

2023 Identifies factors 
contributing to fluid 

retention and its 
impact on recovery. 
Emphasizes vigilant 

fluid management to 
avoid complications. 

 

Directly addresses fluid 
management in a high-risk 

patient population 
(cardiac surgery), 

relevant to improving 
post-surgery recovery 

protocols. 
 

Nonfinancial reporting and 
sustainability transformations 

    Hahn et 
al.[68] 

 

2023   Critiques reporting 
practices, highlighting 

the gap between 
transparency and 

meaningful change. 
Advocates for deeper 
understanding of the 
impact of reports. 

 

Relevant to the growing 
interest in sustainability, 
suggesting an integrated 
approach to corporate 
reporting practices for 

more effective and 
genuine transformations. 

 

Overview of fluid 
management for critically ill 
patients 

 

Indunil 
Karunarathna et 
al.   [69] 

 

                2024 
 

Comprehensive review 
of fluid management 
strategies in critically 

ill   patients. 

 

Emphasizes individualized 
fluid therapy, considering 
patient condition, 
underlying diseases, and 
response to treatment. 
Reviews dynamic 
parameters for fluid 
responsiveness, balanced 
crystalloids vs saline, and 
highlights 
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products could enhance their availability, particularly in remote 
or emergency settings, and ensure that patients receive timely 
and adequate transfusion therapy. 
Post-operative nutrition and fluid intake: The role of nutrition in 
post-operative fluid balance is another area of growing interest. 
Enhanced recovery protocols that focus on early and optimal 
nutrition, alongside fluid management, could accelerate 
recovery in oral and maxillofacial surgery patients. Future 
approaches may involve tailored nutritional interventions, 
including enteral or parenteral feeding strategies, to better 
support fluid and electrolyte balance during the recovery period 
[74]. 
Artificial intelligence (AI) and predictive models:  
The integration of AI and machine learning into fluid 
management could provide predictive models that assist 
clinicians in anticipating complications based on a patient's data. 
AI systems could analyze patterns in vital signs, lab results, and 
patient history to predict when a patient is at risk for fluid 
imbalances or organ dysfunction, prompting earlier intervention. 
Educational advancements for healthcare providers: 
With the increasing complexity of fluid and electrolyte 
management, future education and training for oral and 
maxillofacial surgeons, anesthesiologists, and nurses will likely 
emphasize more in-depth knowledge of fluid dynamics, advanced 
monitoring techniques, and individualized care strategies. As the 
field progresses, continuous professional development will be 
key to ensuring that healthcare providers remain informed about 
the latest evidence and technologies in fluid and electrolyte 
management. The future of fluid and electrolyte management in 
oral and maxillofacial surgery is poised to benefit from 
technological advancements, personalized approaches, and 
evidence-based protocols. By continuing to innovate and refine 
strategies in these areas, healthcare providers can further 
improve patient care, reduce complications, and enhance 
recovery for individuals undergoing these complex surgeries [75]. 

  
In the post-operative management of oral and maxillofacial 
surgery patients, maintaining proper fluid and electrolyte 
balance is crucial for recovery and minimizing complications. 
These patients are at higher risk for fluid imbalances due to 
blood loss, surgical stress, pain, altered oral intake, and changes 
in nutrition. Effective fluid management, including the timely 
use of intravenous fluids and electrolytes, supports wound 
healing, organ function, and homeostasis. Addressing potential 
imbalances such as dehydration, hypovolemia, and electrolyte 
disturbances is vital for preventing complications like 
hyponatremia, hyperkalemia, and impaired renal function. 
Monitoring hydration status, electrolyte levels, and organ 
function is essential for optimal outcomes. The evolving 
strategies in fluid resuscitation highlight the importance of 
individualized care. Surgeons, anesthesiologists, and healthcare 
teams must work together to adjust fluid therapy based on the 
patient's needs, especially in trauma or extensive surgeries. 
Effective fluid and electrolyte management improves post-
operative recovery, reduces complications, and enhances patient 
outcomes. Ongoing research will continue to refine these 
strategies for better patient care. 
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